Monocular deprivation decreases the expression of messenger RNA for brain-derived neurotrophic factor in the rat visual cortex.
We found that deprivation of pattern vision in one eye, that leaves luminance detection performance unaffected, is sufficient to reduce brain-derived neurotrophic factor (but not trkB) messenger RNA in the visual cortex of young and adult rats. Monocular deprivation by means of eyelids' suture was performed during or after the critical period and the cortical amount of brain-derived neurotrophic factor messenger RNA was analysed by in situ hybridization and RNAase protection after 15-30 days of deprivation. A reduction of brain-derived neurotrophic factor messenger RNA was observed in the visual cortex contralateral to the deprived eye in rats monocularly deprived during the critical period. The same reduction was also found in rats monocularly deprived after the end of the critical period, when anatomical or physiological signs of monocular deprivation are absent. The pharmacological blockade of retinal activity equally affected the expression of brain-derived neurotrophic factor messenger RNA in young and adults. Quantitative RNAase protection assays revealed that the cortical level of brain-derived neurotrophic factor messenger RNA was reduced to the same extent when intraocular injections of tetrodotoxin were performed within or after the critical period. A developmental study of brain-derived neurotrophic factor messenger RNA expression in rat visual cortex showed a marked increase around the time of natural eye-opening followed by a plateau from postnatal day 20 until adult age. Messenger RNA for the kinasic domain of brain-derived neurotrophic factor receptor (trkB) was found in the dorsal lateral geniculate nucleus and the visual cortex during development and in adults. Our results suggest that the reduction of brain-derived neurotrophic factor messenger RNA induced by monocular deprivation is related to the absence of pattern vision rather than to the competitive interactions that underlie the effects of monocular deprivation during the critical period.